The RNA world of plant mitochondria.
Mitochondria are well known as the cellular power factory. Much less is known about these organelles as a genetic system. This is particularly true for mitochondria of plants, which subsist with respect to attention by the scientific community in the shadow of the chloroplasts. Nevertheless the mitochondrial genetic system is essential for the function of mitochondria and thus for the survival of the plant. In plant mitochondria the pathway from the genetic information encoded in the DNA to the functional protein leads through a very diverse RNA world. How the RNA is generated and what kinds of regulation and control mechanisms are operative in transcription are current topics in research. Furthermore, the modes of posttranscriptional alterations and their consequences for RNA stability and thus for gene expression in plant mitochondria are currently objects of intensive investigations. In this article current results obtained in the examination of plant mitochondrial transcription, RNA processing, and RNA stability are illustrated. Recent developments in the characterization of promoter structure and the respective transcription apparatus as well as new aspects of RNA processing steps including mRNA 3' processing and stability, mRNA polyadenylation, RNA editing, and tRNA maturation are presented. We also consider new suggestions concerning the endosymbiont hypothesis and evolution of mitochondria. These novel considerations may yield important clues for the further analysis of the plant mitochondrial genetic system. Conversely, an increasing knowledge about the mechanisms and components of the organellar genetic system might reveal new aspects of the evolutionary history of mitochondria.